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. The refractive indices and densities of chemical species. The cumulative mass of particles smaller than 0.43 μm was 1.04 μg m -3 , or 24.0% of the total, and that of particles smaller <1.1 μm was 3.14 μg m -3 , or 72.5% of the total. Assuming a log-normal particle size distribution, the cumulative percentage of particles with sizes less than a given diameter is considered as the probability of the log-normal size distribution. Thus, we plot the cumulative percentage of particle with size less than each given diameter in the log-probability coordinate system with Da as the ordinate and the cumulative percent less than Da as the abscissa.
For a log-normal particle size distribution, the mass mean aerodynamic diameter (MMAD) corresponds to the 50% cumulative percentage (here marked as 50% diameter), and the particle size geometric standard deviation (σ) is given by: σ = (84.13% diameter / 15.87% diameter) 1/2 , where 84.13% diameter and 15.87% diameter correspond to the diameters of the 84.13% and 15.87% cumulative probability, respectively.
For simple calculation, we use the coordinate system with logDa as the ordinate and the inversion of cumulative percentage less than Da of a standard normal distribution as the abscissa to represent the log-probability coordinate system mentioned above. The inversion value of the cumulative percentage can be calculated using the 'NORM.S.INV' function in the Microsoft Excel. For a log-normal distribution, the logDa values linearly correlate with the inversion values as shown in the figure below.
Section S1. Description of the procedure generating the continuous mass size distribution
For the standard normal size distribution, the inversion value of zero corresponds to the 50% cumulative probability of the distribution. Thus, the y-intercept of the linear regression of logDa against the inversion (i.e., -0.1368 in this example) represents the 50% diameter, i.e., the log(MMAD). The inversion values 1 and -1 correspond to the 84.13% and 15.87% cumulative probability, respectively, of the size distribution. Thus, the logσ can be calculate as the slope value (i.e., 0.4749 in this example) of the linear regression. As a result, the MMAD and σ of the log-normal distribution can be estimated as 0.73 and 2.98 μm in this example. Figure S1
. The estimated particle losses in different sizes from the tube. Figure S8 . Correlations between the measured bsp (<100 μm) at wavelength of 520 nm under dry condition (relative humidity <30%) and estimated bsp (<10 μm) using average MSEs of chemical species at wavelength of 550 nm under dry condition (relative humidity =40%) in four seasons.
